June 10, 1952 

Filed July 31, 1946 

85 

G. H. ACKER 
LUBRICATING MECHANISM 

0 
0 
0 
0 
0 

8 

// ç: // 
/ 0 ' 
! 
! 

2,600,178 

5 Sheets-Sheet i 

"25 26 27 
 23 l--'l 24/,22/ i 21 

' INVENTOR. 
GEORGE H. ACKER 

BY 
ATTORNEYS 



June '10, 1952 

Filed July 31, 1946 

G. H. ACKER 
LUBRICATING MECHANISM 

2,600,178 

-5 Sheets-Sheet 2 

9 
"i3 16  12 3 
PJ 4 

INVENTOR. 
GEORGE H.AGKER 
BY 
ATTORNEYS 



Jun I0, 1952 

Filed July 31, 1946 

G. H. ACKER 
LUBRICATING MECHANISM 

2,600,178 

5 Sheets-Sheet 3 

GEORGE H.AOKER 

ATTORNEYS 



June 10, 1952 

Filed July 31, 1946 

G. H. ACKR 
LUBRiCATING ECHANIS 

2,600,178 

5 Sheets-Sheet 4 

85 

94 

8 

8 

5O 
3-- 
31"- 

9 

-23 
-72 

85 

INVENTOR. 
GEORGE H. ACKER 
BY 
ATTORNEYS 



June 10, 1952 

Filed July 31, 1946 

G. H. ACKER 
LUBRICATING MECHANISM 

2,600,178 

5 Sheets-Shee.t 5 

83 5 I- 6 
" 77 

6 
To rese 
' . VI//llll'/'/1 ' 

/ 21 

35 To reservoir 

To reservoir 

To lubricoting 
volves .. 



Patented June 10, 1952 2,600,178 

UNITED STATES PATENT OFFiCE 

2;600,178- 
LUBRICATING MECHANISII  
Georgê H. Acker, Sliker Heîghts Ol/io asignor 
tò Thë Farvl Corporation Cïevelnd  

corporation of Ohio - 
Apllication July 31, 
12 Claires. 
1 
This invention relates as indicatedt lubricat- 
ing mechanism and more partieularlY to a-devie 
for: supplying lubricant under Pressure .to a lubri- 
cating system. 
various types of lubricating systems are n0W 
in.use for supplying lubricants such as greasè or 
off to bearings of many types of machinery sïich 
as-mill stands, tables and coilers of hot-sip 
mills, shèars and punches» and-the like: An  ex« 
ample of a sPecial measuring valve adaptéd t0 
be emp!oyed in such systems t0 dispense desired 
amounts oflbricant to the bearing is disclosed 
in U. S: Patent No. 2,016,372 to Aaron J: Jennngs. 
In a system emplòying valves of this ype, .two 
parllel lubricant supply lines, are pròvidëd 
gether with a pump designed'altèrnaéty te sup- 
ply lùbricant  under-pressure  to each of Stch 
lines. The lubricant dîspensi.ng_ valves of the 
type abovè referred to.will f6rce a dèsired arhount 
of lubricant into the bearing each rime one of 
such lines is put undèr pressure. 
with certain types of maclir/es :andbearings, 
such lUbricant dispensing Vatves needbe opertêd 
onl at  relatively long intervats Itis, howevèr, 
desired, that such. oPeratïon, be both aut0matic 
and regfltar. Such 4ong intèrvàlbetween:lubri- 
cabing c@cles may be accomplihed bY miniraiZ: 
ing thë sizeof-thelubricant pump and operatng 
suchpump, at' a..grealy reduced" sioeed s0 a- tb 
pod.uce a-pumpdëlivéry rate:10v en-6ïgh 
vtdW Ior/gti.me cycle, sincè: h0wever:in.ari@ 
Iab}Ichting stém there are. mhy smll  point 
of lekàgé, of hi$hly var[àblet0tal mgnide, it 
is very difficult: ff hot impossible, to engineer thé 
lubricaing system"pr0përly t.àkin-gïnto acc0ut 
an'dalloWïng for Such rate of lèakage: Wh'enthë 
pUmp output' is thus lowered: the Ur/predicBle 
compressibility resulting froln air whicr/m-ay:be 
entrapped in the lubricatirig:system alS6. bcmes 
afactor ofïmp0rtance interfërringwith-poitië 
operation ofthe: mechanism: It is; of. c5urSë; 
very important that positive Iubricàtion of" all 
of"thebearings in tte system be" aSSUëI sinCe 
failurë  of" proper lubrictiòn  may.meafï sèrioUS 
damage to he'lnaChinery and costly shut-d0wns 
for: repairs. 
!tis, theref0re; a:e primary ob$ect o y"inven- 
tion-- to :provide ç a lubricatin ;niechanisr WhfCh 
maYbe caUsed to provide long inervIs bteen 
lubricating cycles but which will be positië anal 
aut0motive in operation. 
Am0ther-object: of my invention is' to/provite 
suc! mectanism Which wiÏ1 badjustablë-Witti= 
outthe additional complicatI6n ofelectric tîmers, 
etëCriC motórs,-reduction gèaring and:helïé. 

1946, SeriàlN0. 687,474' 
(Ci.' 184-7) 

-- 2 furtherobject of my invention is 
SUch mechanism in wch:thé pp 
continu0lyat any desired'setting of:the]ubri  
cating cycle: 
[Si other objects- of my invention  wiïi 
the" description prbceë. 
T the accomplshment of: the-'ïoreg0ing 
relatedends; said inventiofi the: compses:-thê  
fëatures  herafer futly ' described:ad" pticd: 
10 larly pomted ouin the laims,  the 
scriptin and the annexed drawings:setifSt 
in detail certain illtrative embomeh-:ef 
invenon; these being indicative, however; of/but 
a"fewof'the vrioUsways inwhichthe:pbiple 
1 ofthe invenen maybe emçloyed 
mechasm  Clung  the pp.- ad. s0iated 
relaty meam; 
20 Fig. 2 is a vertical sectional view 
the line 22, on Fig: I; 
g: 3 is a iéwof a portion of thetimingëch 
g; 4ds aportion ofsuch:timing«mecism 
25 taken--at0ng the -line   o- -g.. 2 
Fig: 5-is a-portion of such timg mèch'anism 
takën-along the line . on g. 2. 
Fig: 6-is a vertical sèctionàt view. takefi: aiohg 
30 g 7:is:a - vertîca-1 sectiêï: view' takfl a-lofig 
g: 8is a horizontal secti0nal vieW take 'lo'g 
g. 9 is-a sectional vièw taken along the)le 
35 99on ' g: 7 and aiso alog/le 99 on/g: 
and 
Fig. 10 is a diagrammatic layot of.  lubricàt: 
ing system ofthe:typeadapted t0 be:emçlé in 
coJction= wïth my new mehaSm: 
40 Refering'no m0re partiCu!arly-0 shh:: 
inBs ad epécially Figs: 1 gnd 2 thërëI a' r0e 
shàft I is jonklIèd-in neeë barin iff 
plate 2 ad end mmber 3-of p h  A 
rocker armïs pned to"thë ed 
45 such arm" being aaptêd' be drives by:affecen: 
tric or ts. eqUïvalent  on the màChïnè bin:sëvëd 
whereby such r0ker shhIt I mgy  
60  ab0.t iS axis s incgted in/dsh lime oFï. 
1. A IflbiCafit tank or-c0ntdinè 6" issup5ë 
50 on such  hog '4 i commnicàtio wih  thë: 
teribr of sc hoing. A ë mëh .wirëscëC 
T is itérp0sëd betWeen suchtahk  affd. the" i 
terior  of the hoing t0 filtér- o  an: dt 
prtiIes which may bë cbntained in 
55 cfit:Tk 8 is cIosedby acbVe8 th5fish 
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4 
the ratchet is prevented by a restralning spring 
49 embracing the ratchet, and anchored against 
rotative movement by the pin 99 projecting from 
plate cam 42, and engaging the teeth of the 
5 ratchet 46 atone extremity. !t will be seen from 
the foregoing that as shaft | is rocked, thereby 
likewise rocking member 37 with attached pawl 
38, such pawl wfll engage the teeth of ratchet 46 
and drive such ratchet about shaft |. The ex- 
10 tent of rotation oî ratchet 48 for each time that 
shaft | is rocked wfll depend upon the relative 
positions of plate cams 4| and 42 which deter- 
mine the number of ratchet teeth exposed for en- 
gagement with pawI 38, follet 49 riding on the pe- 
15 ripheries of such cams and thereby holding the 
pawl out of engagement with the ratchet except 
for such exposed portion. 
Ratchet 46 is secured te a hub 47 carrying a 
second and similar pawl arm 49, the whole being 
20 mounted for rotation about shaft | (see Fig. 4). 
Since ratchet 48 is driven intermittently in one 
direction only, pawl arm 48 wfll likewise be driven 
af this reduced rate in one direction around the 
rocker shaft and a second pair of cam plates 49 
 and 99 permit engagement of pawl 48 with 
ratchet B over a limited span of ratchet teeth. 
Cam 99 is prevented from rotation by means of 
fork 82 fastened thereto and engaging control 
shaft 93. Cam 49, on the other hand, is provided 
 with a segmental gear 94 engaging pinion BB 
keyed to control shaft 44 so that the position of 
cam 49 relative to cam 96 may be regulated by 
setting control knob BB attached to the end of 
such shaft. 
5 Such second ratchet B| is secured into assem- 
bly with hub B7 likewise mounted for rotation on 
shaft | and carrying a pawl arm B8 (see Fig. 5). 
Plate cams 99 and BI] are relatively adjustable in 
the same manner as cam 9 and B except that 
40 cam 99 is secured against rotation by means of 
fork B engaging control shaft 44 while cam 68 
may be adjusted by turning knob 62 and thereby 
shaft 93, pinion 83 keyed thereto, and gear seg- 
ment 84 attached to such cam 80. 
45 Rotation of member 97 carrying pawI 98 is thus 
effective to rotate ratchet 89 at a much reduced 
rate about rocker shaft |. Such ratchet 69 is 
integral with eccentric 68 (see Figs. 6 and 8) 
turning within a yoke 97 pivotally attached af 
50 to a boss 89 on casing 4. A spring backed plung- 
er 70 is pivotally connected to such yoke by link 
7  whereby such yoke is held off center, one way 
or the other, untfl the turning of eccentric 
forces the yoke past center in the opposite di- 
55 rection. Spring backed plunger 70 wfll there- 
upon cause the yoke to snap to its other extreme 
position. 
SpooI 23 of the fiow shifting valve (see Fig. 9) 
is provided ¢ith a bridge 72 carrying two pro- 
60 jecting fingers 3 and 74. Such fingers are 
ternately engaged by a projection af B on yoke 
8 when such yoke is snapped back and forth 
by the rotation of eccentric 96. Suflicient spac- 
ing is provided between such fingers 3 and 
65 that bridge 72 and valve spooI 23 will hot be 
shifted by the yoke 6 until the yoke has passed 
its center position, and is being rapidly driven 
by the spring plunger {} .to one extreme position 
or the other. 
70 From the foregoing, it wfll be seen that I bave 
provided adjustable timing mechanism whereby 
lubricant from the pump discharge may be alter- 
nately directed into one or the other of the lu- 
bricant supply lines 32 and 33. ai predetermined 
75 intervals. 

3 
which protrudes an indicator rod 9 carried by a 
follower plate I IL Safety vents II are provided 
adjacent the top of such tank or container to 
eliminate the possibflity of excessive pressure be- 
ing applied due te overfilling. It wiI1 thus be 
seen that container 6 together with the chamber 
formed by housing 4 provide a lubricant reservoir 
for the pump. 
Referring now more especially to Fig. ï a 
double piston single acting pump is provided 
comprising two pistons |2 and |3 respectively re- 
ciprocable in cylinders 14 and 18 by pinion 18 
keyed to rocker shaft I. Such cylinders 14 and 
lB communicate with the grease filled interior of 
the housing 4 through inlet passages 17 and I$ 
respectively, forming inlet valves as such pistons 
are reciprocated. As either piston closes ifs in- 
let valve on the compression stroke, it causes 
shuttle piston 19, operating in cross bore 29 con- 
necting the two cylinders, to be displaced toward 
the other cylinder thereby connecting the cyl- 
inder under pressure with discharge passage 
Such discharge passage connects with the raid 
part of cylinder 22 of a fiow shifter valve formed 
by a sliding spoól 2 in such cylinder, such spool 
having four shoulders 24, 29, 26 and 27 (see Figs. 
9 and 10). Passages 76 and 77 at the other end 
of such cylinders 14 and lB, respectively, com- 
municate with the reservoir to permit movement 
of such pistons without formation of a vacuum 
behind the same. 
By shifting spool 23 of such fiow shifter valve, 
pump discharge passage 21may be connected 
with either pot 29 or 29 Ieading fo the respective 
ends of serving cylinder  (see Fig. 7). !t wfll, 
therefore, be seen that by.thus shifting the spooI 
of such fiow shifter valve, piston 31 in serving 
cylinder 31] may be reciprocated to force lubri- 
cant out through whichever passage 28 or 29 is 
hot connected with pump discharge passage 
As best shown in dia_grammatic Fig. 10, if passage 
29 be thus connected with pump discharge pas- 
sage 2 I', then passage 28 will be connected with 
supply line 3, whereas when the position of such 
fiow shifter valve is reversed, pump discharge 
passage 21 wfll be Connected with passage 
leading fo serving .cylinder 39 and passage 29 will 
be connected with the other supply line 
.When serving cylinder piston 1 has been moved 
the length of cylinder ., if opens passage 
leading fo the reservoir, thereby relieving the 
pumping system. Cylinder 2 of the flow shifter 
valve is likewise vented to the reservoir through 
drflled pins 39 and 39 to relieve the supply line 
(32 or 33) hot then receiving lubricant from Serv- 
ing cylinder 36. 
!t will thus be seen that the frequency of the 
lubricating cycle wfll depend upon the frequency 
with which fiow shifter valve formed by cylinder 
22 and spool 23 is shifted. Means is provided for 
"mechanically adjUsting the timing of the opera- 
tion of such fiow shifter valve. Such means 
comprises three sers of pawl and ratehet devices 
carried by rocker shaft | and arranged in series. 
Af the driving end of t2ze rocker shaft just inside 
:end plate 2, there is keyed to such shaft a ruera- 
ber 37 carrying a pawl arm 39 held down by 
spring 9. A follet 49 on the end of such pawl 
arm is adapted to ride on the conjoint contours of 
two plate cams 4 and 42. Cam 4| is prevented 
from rotation about shaft | by means of a fork 
3 fastened thereto and engaging control shaft 
44 (see Fig. 3). The position of plate cam 42 
relative to cam 4 may be adjusted af assembly 
and wfll thereafter remain fixed. Reversal of 



 i  conmpat  that the - pUnïl of« 
wenion wfil ordinafly 'ora-téd at-between 
5d 259çcyclësr minut» I00cycesbi 
am votrucd  accordanceitm 
tiOn- 0 obtn «"rers ofthe-ff0wifwle 
aér«amnum'0f2t6çcYCleSoperao, or ev- 
1 n at 100 'cyctè mnute Tesame« 
mecham mày b.-adjUtto ,rerse suc.fl  
ftgvtVoeve 690 cycles',. or every 
I  mites; opertingat-lO0cyclës-.r..m 
Despie'.such 10ng, rwi at teexption,o  
ec- priod, proer" tubion is  assedsince, 
g:¢ylïder  $0i poeifivety-fbrce suffieient 
lubrIct--t0 the supl le-at -rater-of  
determêd f0oim oration.of the  
cgVaiscoected fo saî supply: le; ad « 
indèçennt :the , te..ccle..u , ch" e' 
dice  hae-- to'be oratg: T p, » 
C0, as  aie.cacity and opaes t 
it:-spe -. properl:ciproca..pn  
Schcyder 
A pree.rtef  vlve-or safet: valve  pro -,. 
Vided'fbr:'pump?scrge line'2:l (segs 2 and 
6)  cmprg a pssge'-- $'. cooetg « 1 - . 
d the'reservo: 
? tere   teadêd  i the . seoir.-end  o 
such'- sagead rescomessi,--sp»ing:i. 
Wtch  bcks Valvehead  $2» e'g ,the-- lter 
flrml/sea ' except  whe. trough-some. 
chancê excessipssur«is-generated«inlme-2'l - 
'e.. 0përatio of th ab0describedmechr 
m.wffi  be btderudffom-  coidera. 
ti ofagraatia:g: .10:e. rockerarm--5 
 there ShoWn operateee er : ad.eccen - 
tric 4 which ma be rotative..coecteto. 
mache, the erigs0fwhiCh-are-to belubri- 
Cated: In- th¢ position in ich spool $'of:the 
flV tër. Valve.is" flltrated; lUricant from 
. scharge lie ] iil::be dectèd .:the 
ri$t-hand ëd of-seg: ynder M: swfll 
0çë ton $1':to te lèft; f0rcglubricant - 
Passage 28 agd SuPply. l 7 Such ]ubricant 
dêr pressure i ne $2 wI:operatete seris 
oLlbient;measug::vlve seing thë bear- 
gs: A tical lbiCt meg, valv 
shbn cdacros. ês32 and $:-bu2twill 
bè.app»ecedtt an. dëèd nmbC¤Ùf-sc 
Vale may be thus itaHèd, Prèsse 
such. e. serres flrst t0 rèeipr0cate vlvë isn 
 .t0 coect the opposite en..of cyndèr  95 to 
the-oatlet 99.. and. then  roeiprocate piston. I  
Suchcylder.  exel:a: meed charge to 
tHe.bearg.or otger partbeg seced: ën 
the.presSure.in e leaext:rersedsuc two 
t0m-wi.. now b sequentiall rèioCaédi 
the, oposite- rtion. vario oUhër fom. of 
lbict dpeg., valves- Sflal. orble 
hen coected .across =two latg pressée 
nes-:a»e eltown-.the art. T0 ee pror 
seg of t begs.an, excès of]ubricant 
ii»have been forcedio le :. T0 prode 
for retoen-of .suh.excess» . weli- as  .incate 
vbly:, that the system . been completety 
seviced,: a..pressue, conoi,: vaIve- $$-  moted 
on .casg: 4. where, both .supply ls.« $.: and/$ 
return to the renvoi, A shutge pn .  
such. valve, w.fll be. reciprocated..tocoect eioEr 
suppiyle 3'or3. deng, on whih.. der 
resse, .with page.. Such.paage com- 
mieates. th :the:end,of. cylindér $ in.-which 
Dn- $riprocas.,  Su¢h.pton bears», ai. i 
upr end,,, agt-.,the rod..gï, ¢h- 
th-roh an. ong in, .hs:9:lj A comres 

sion: strtn$. 9 wîthi.r: stlcti , hotfsîg rld:rou 
pressure in - pas-ge= fll 
5 9 agait the pressure of spring 
fbret' compessibfli.y? it is:. île:- » egt: 
he  suPplY es:.fbreçrelfpëe 
uà-lly demonstrati' tat:te wlCrlc:: 
bn. appuieS; . bhesem 
siredopert ressè. 
Imad  of emplog:- 
means ilIti, a th'  mh$m, y,- - 
ventional singté  pst  pu b sbs 
f0r ' te'- dubi, pist0':um 
tuous:operatg ith ï talI 
25 0. s,fter: c0nneetig su: 
eavh 0f. t t.supply lieswi:lëthotr:-li.n 
is-: in refi.ëf  to the- reSvor: 
30 Pl  lines: 
t.. auate te seete hole 
bcin syst 
systë pressm'ë, 
3 opertion .:of : relatvel«:iar: ¢cî. p 
igor Eh-te.presUre«, 
eXterl lubcating.: val,vesYStem:A. isçsupe 
4 of suh eXterna:l:systèmis: qèl:copt 
operations. 
om the- föregoi.«it:w»l 
45 cting mechnism,, han desired;: charauteri 
ties has been- prvidéd,- a: particutarl$: su¢h 
mechnism cap-ablë.: of;: efficïent. 
hether he rime, 
fle. as.oEcated 
50 rat is P»ariy« designd fç 
of-:iubcant/by ch .te iis:intend:t:i 
clud-sof' eases -hlCh.are someteSrefèC 
te as- "non-d'" lurican, it-- 
stood that such mechasm 
55 such'use but may."be' empledgenera]Iy..in.,the 
handg-0f any lfqUid of flid.: maerial/a 
of " being" ha-ndlëd by'. pumping  
as shown- and'descbed: Ccordingl, 
"lubrict" as Usedherei,is  ended:to 
60 n0t ë :y sUch"Hqd-"or-flff. 
Other. odës"of aPp'h'e: iciple«.ofthe 
ivention m-be"empioyed;: change'-bin,mad 
as regards the detai., desCbed', prodéd 
fëatures stàtèd inany"of'th'e"f011ow 
65 the valn-of-such:be-empl0yeoE 
I er0re paicull. 0 - ou and;  dls 
tincfly,, cl a. "Yention: 
1:. In combination, w labrcant"spply"nes, 
a-..- pump adaped  suppY lbricat: fo su'eh 
70 les.unde ree, mëa adpted  0perate 
said..: pump contuoly,. ea  adàpted inr 
gten.fl to meter the: dicharge of'sàidpup 
al-temately, te each of said/Mn,: meaadpted 
to...coect .the line hot ,receing, labrieant, té 
75 lf, ..means»..adapted :.rb. regte, 
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the line fo which lubricant îs supplied, and 
means adapted fo direct the discharge of said 
pump fo relief operatîve when said metering 
means, is hot supplying lubricant fo either of 
said lines. 
-2. In combinatîon, a continuously operating 
pump adapted to supply 4ubricant under pres- 
sure,  a metering device comprising a dpuble- 
acting pîston-cylinder assembly, valve means 
adapted intermittently to direct the discharge 10 
of said pump alternately fo each .end of such 
cylinder,, two lubricant pressure supply lines re- 
spectively connected fo opposite ends of such 
cylinder, valve means operative in synchronism 
with said first-named valve meàns to close the 15 
supply lïne af the end of such cylinder receiv- 
ing the dîscharge of said pump, and valve means 
controlled by recîprocation of such piston 
adapted to direct the discharge of said pump 
freely t.o relief operative when lubricant pres- 20 
sure in such cylinder has completely recipro- 
cated such piston and belote said rst-named 
valve means bas directed the discharge of the 
pump to .the other end of such cylinder. 
3. In combination; a continuously operating 25 
pump adapted fo supply lubricant under pres- 
sure; - a metering device comprising a cylînder, 
a piston reciprocable in said cylînder, and an 
ourlet fo relief from the midpoint, of said cylin- 
der adapted fo be uncovered when said piston 30 
bas been completely reciprocated; valve means 
adapted to direct the discharge of said pump al- 
ternately fo each end of said cylinder; means 
automatîcaIly operative thus fo shiït said valve 
means af predetermined intervals; two lubri- 35 
cant pressure supply lines adapted fo be re- 
spectively connected fo opposite ends of said cy- 
linder; and valve means operative in synchro- 
nismwîth said rst-named valve means fo close 
the supply line af the end of said cylînder re- 40 
ceivîng the discharge from said pump and fo 
open the other supply line fo said cylinder af 
the other end of said cylinder. 
4. In mechanîsm of the character descrîbed, a 
rotatable shaït, a pump driven by said shaft, 
two supply, lines, means adapted to meter the 
discharge of said pump alternately to each oï 
 said lines, means adapted fo thus reverse said 
metering means comprising a series of pawls 
and ratchet driven by said shaft, and means 
operative fo adjust the timing of such reversal 
comprising cam means adjustable tö variably 
limit the portions of such ratchets engageable 
by s.uchpawls. 
5. In.. mechanism of. the. character described, a 
rotatable shaft, a pump driven by said shaft, 
two supply lines, means adapted to meter the 
dischge of said pump alt.ernately fo each of 
sid lines, a flow shifter valve operative to thus 
reverse said metering means, means adapted fo 
shfft said valve af. predetermined intervals com- «0 
prising a series of pawls and ratchets driven by 
said shaft, and means operative te determine 
.he/length of such interval comprising cam 
means adjustable to variably limit the portions 
of sch ratchets engageable by such pawls. 
6. In mechanism of the character described, a 
shaft, means oprative fo oscillate said shaft 
about.its longitudinal axis, a reciprocating pump 
driven bY said oscillating shaft, two supply 
lines, means adapted fo meter the discharge of 70 
said. pump alternately fo each of said lines, 
means adapted intermittently fo operate said 
metering means af predetermined intervals com- 
prising a series Of pawls and ratchets, means 
Connecting the flrst of such pawls in driven en- 

8 
gagement with said shaft, each of such ratchets 
driving the next: succeeding pawl, and means 
operative fo determine the length of such inter- 
vals comprising cam means adjustable fo .var i-. 
5 ably limit the portions if. such ratchets engage- 
able by such pawls. 
 In mechanism of the character described 
including a shaft, a pump driven by said shaft, 
tWO lines, and a valve opertîve fo direct the dis- 
charge of said pump alternately fo each of said 
lines;. plureric metering means interposed 
tween said pump and said lines effective fo de- 
termine the exact volume delivered fo each said 
line, and timing means adjustably adapted fo 
shift said valve af predetermîned interva.ls " thus 
fo direct such pump dîscharge compmslng a 
series of pawls and ratchets, means connecting 
the first Of such series of pawls and ratchets in 
driven engagement with said Shaft, each more- 
ber of such series drîving the next succeeding 
member thereof, and means operative fo doter- 
mine the length of-such intervals comprising 
means adjustable variably fo limit, the portions 
of such ratchets engaged by said pawls. 
8. In a fluid pressure system comprîsing a 
pump operative continuously to discharge a fluid 
under pressure and two lines adapted fo receive 
such fluid therefrom, af least one such line be- 
îng a pressure line; metering means automati- 
cally opergtive t0 meter such continuous dis- 
charge of such pump alternately fo such lines, 
means operative fo connect the line hot receiv- 
ing lubricant fo relief, and means adapted fo 
direct the discharge of such pump fo relief auto- 
matically operative whenever said met.ering 
means is hot delivering fluid fo af least one 
such line. 
9. In a lubricating system comprising a pump 
òperatîve continuously fo discharge a lubricant 
under pressure drawn from a reservoîr thereof, 
and two lines adapted fo receive such discharge, 
at=least onè such line being, a pressure line; 
metmng means automatically operative inter- 
mittently fo meter a predetermined volume of 
the discharge of such pump alternat.ely fo such 
45 lines, means adapted fo regulate the pressure in 
such pressure line fo which lubricant is supplied 
and to connect such line fo reservoir when a 
predetermined pressure is exceeded, and means 
adapted fo direct the. discharge of such pump 
50 fo reserVoir automatically operative whenever 
said metering means is hot deliverîng fiuid fo 
at least one such line. 
10. In a lubrîcating system comprising a 
pump operative continuously fo discharge lubri- 
55 cant under pressure,-ànd two pressure lines' 
adapted fo receîve such discharge; metering 
means adaPted intermittently fo meter a prede- 
termined volume of the discharge of such pump 
alternately to such lines, means adapted fo regu- 
laie the pressure in such lines fo which lubri- 
cant is supplied and fo connect such lines fo re- 
lief when a predetermined pressure is exceeded, 
means.adapted te connect a line hot receiving 
ïubxcant to relief, and means adapted fo direct 
the discharge of such pump fo relief automatî- 
cally Operative whenever said meterîng means 
îs hot deliverîng lubricant te af least one such 
11. In a lubrîcatîng system Comprising a 
pump operative cotinuously fo discharge lubri- 
cant under pressure»  -and two pressure lines 
adapted fo receîve such discharge and deliver 
the saine fo lubricant dispensing devices; a serv- 
ing cylinder having a pîston recîprocable there- 
75 in, a line leading-from each end of said cylinder, 
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9 
a/iow shifter valve adapted to receive such con- 
tinuous discharge of such pump and deliver the 
saine alternately to said lines leading to the 
respective ends of said cylinder, said flow shifter 
valve being operative simultaneously to connect 
one of such pressure lines with the line leading 
from the end of said cylinder not thus receiving 
such pump discharge and to connect the other 
such pressure line to relief, mians adapted to 
reguiate the pressure in such pressure line to 
which lubricant is thus supplied and to connect 
such line to relief when a predetermined pres, 
sure is exceeded, and a port leading from said 
serving cylinder adapted to be uncovered by 
shifting of said piston to direct further lubri- 
cant received from said flow shifter valve to re- 
lief until said valve is again shifted to deliver 
such lubricant to the line leading fo the other 
end of said cylinder and said piston is thereupon 
shifted in the other direction. 
12. In a fluid supply system, a reservoir, two 
conduits adapted alternately to serve one as a 
feed line and the other as a return line for lu- 
bricating devices, continuously operable pres- 
sure means adapted to supply fluid from said 
reservoir to said conduits, metering means 
adapted intermittently to meter such fluid sup- 
ply alternately to said conduits, means adapted 
simultaneously to connect the conduit not thus 

10 
receiving fluid under pressure to the reservolr, 
pressure reguiating means operative to release 
fluid from said conduit under pressure to the 
reservoir when a predetermined pressure is ex- 
5 ceeded, and valve means actuated with said 
metering means adapted to connect such fluid 
supply from said pressure means freely to reser- 
voir automatically operative when said metering 
means is not supplying fluid to either of said con- 
10 duits. 
GEORGE H. ACKER. 
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